Abstract-Transmission of coexisting OFDM-baseband and multi-band OFDM-UWB signals along LR-PONs using DMLs is experimentally demonstrated. Reach of 100 km of SSMF is achieved with BERs below 10-3 and an OSNR of 25 dB@O.l nm.
I. INTRODUCTION
Long-reach (LR) passive optical networks (PONs) intend to extend the coverage span of PONs from the traditional 20 km to 100 km and beyond, by including optical amplification [1] . Their next step is to enable quintuple-play (5-play) ser vices [2] . These services include, among others, standardized wireless radio over fiber signals, like ultra wideband (UWB), for higher capacity wireless services and baseband (BB) signals for Gigabit-Ethernet (GbE) provision.
Orthogonal Frequency Division Multiplexing (OFDM) has been envisioned as a promising modulation format for LR-PONs, mainly because it enables the required optical wireless convergence capacity [3] . In addition, directly mo dulated lasers (DMLs) have been proposed recently to be used in LR-PONs due to their low cost [4] , [5] . Previ ous work has focused on the use of DMLs to transmit multi-band OFDM-UWB signals along distances of the or der of 100 km [5] . However, the degradation caused by the coexistence with other OFDM signals, namely BB signals, is still to be assessed. This is a relevant issue in order to show the ability of LR-PONs to deliver 5-play services, using DMLs. This paper presents an experiment on the optical trans mission of coexisting OFDM-BB and three OFDM-UWB sub-band signals along distances typical of LR-PONs, using DMLs. Considering optimized modulation indexes, a reach of 100 km along standard single-mode fiber (SSMF) without using dispersion compensation is achieved with a bit error ratio (BER) not exceeding 10-3 for the worst-performing signal and an optical to signal noise ratio (OSNR) of 25 dB measured in a bandwidth of 0.1 nm (25 dB@O.l nm). by an electrical driver and filtered by an electrical filter to remove high frequency components before being added to the DML bias current (lb) and injected into the DML. The DML is a commercially available multi-quantum well distributed feedback cooled laser with threshold current of lIb = 8.1 rnA and a chirp parameter of 2.6. h = 30 rnA is used which leads to an output power around 6 dBm, centered at 1553.33 nm, and a -3 dB bandwidth of the intensity modulation response of 4 GHz. The optical path is composed by spools of SSMF (with dispersion parameter of 17 ps· nm-I . km-I), an erbium doped fiber amplifier, a noise loader and an optical filter to limit the noise bandwidth before the photodetector. The OSNR is permanently monitorized at B - Fig. 1 . After the photode tector, the OFDM-(BB+UWB) signals are acquired in real time (at C - Fig. 1 ), at 20 Gsamples/s, using a digital storage oscilloscope 8l204A from Agilent. At the OFDM-(BB+UWB) demodulator, the OFDM-BB and OFDM-UWB signals are separated and demodulated off-line, and the performance of each signal is evaluated. The BER is measured using the method described in [7] .
II. EXPERIMENTAL SETUP

III. EXPERIMENTAL RESULTS AND DISCUSSION
In this section, the BER results are shown and discussed for the OFDM-BB and the OFDM-UWB sb#l-sb#3 signals, respectively. Although these BERs are much higher than 10-12 , these results show that, when the modulation indexes are optimized, the system can lead to acceptable BERs when common forward error correction (FEC) algorithms, whose BER threshold is 10-3 , are considered. Fig. 2(a) 
